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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Pharmaceutical care programmes delivered by

pharmacists are known to improve quality of care
for both ambulatory and hospitalized patients
with a variety of chronic and acute conditions.

• Reduction of HbA1c and normalization of blood
pressure are key targets for diabetes care
programmes, since they are key to reducing
diabetes complications.

• Good knowledge about disease, medications, diet
and exercise requirements can improve the
effectiveness of self-management of diabetes.

WHAT THIS STUDY ADDS
• In a randomized, controlled clinical trial, a

comprehensive pharmaceutical care programme
(consisting of patient education and advice on
medication adherence, metabolic control and life
style) delivered by a clinical pharmacist over a
12-month period, significantly improved
glycaemic control and health-related quality of
life in Type 2 diabetes patients attending a
military hospital outpatient clinic in the United
Arab Emirates (UAE).

• A significant reduction in HbA1c was important in
the reduction of the 10-year coronary heart
disease risk scores (by British National Formulary
and Framingham methods) seen in patients who
received the present care programme.

• The outcomes of this study advocate an
increased role for clinical pharmacists in the
healthcare system in the UAE.

AIMS
To examine the influence of a pharmaceutical care programme on
disease control and health-related quality of life in Type 2 diabetes
patients in the United Arab Emirates.

METHODS
A total of 240 Type 2 diabetes patients were recruited into a
randomized, controlled, prospective clinical trial with a 12-month
follow-up. A range of clinical measures, medication adherence and
health-related quality of life (Short Form 36) were evaluated at baseline
and up to 12 months. Intervention group patients received
pharmaceutical care from a clinical pharmacist, whereas control group
patients received their usual care from medical and nursing staff. The
primary outcome measure was change in HbA1c. British National
Formulary and Framingham scoring methods were used to estimate
changes in 10-year coronary heart disease risk scores in all patients.

RESULTS
A total of 234 patients completed the study. Significant reductions (P <
0.001) in mean values (baseline vs. 12 months; 95% confidence interval)
of HbA1c [8.5% (8.3, 8.7) vs. 6.9% (6.7, 7.1)], systolic [131.4 mmHg (128.1,
134.7) vs. 127.2 mmHg (124.4, 130.1)] and diastolic blood pressure
[85.2 mmHg (83.5, 86.8) vs. 76.3 mmHg (74.9, 77.7)] were observed in
the intervention group; no significant changes were noted in the
control group. The mean Framingham risk prediction score in the
intervention group was 10.56% (9.7, 11.4) at baseline; this decreased to
7.7% (6.9, 8.5) (P < 0.001) at 12 months but remained unchanged in the
control group.

CONCLUSIONS
The pharmaceutical care programme resulted in better glycaemic
control and reduced cardiovascular risk scores in Type 2 diabetes
patients over a 12-month period.
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Introduction

Diabetes mellitus is a chronic metabolic disease that
directly affects well being and poses a high morbidity risk
[1]. Most patients with Type 2 diabetes have a combination
of risk factors, including abdominal obesity, high trigly-
cerides, low high-density lipoprotein-cholesterol (HDL-C)
levels and hypertension [2, 3].The long-term vascular com-
plications associated with Type 2 diabetes account for
the majority of morbidity and mortality in patients [4]. The
Hypertension in Diabetes Study Group revealed a seven-
fold increase in risk of mortality in Type 2 diabetic patients
with hypertension compared with non-diabetic, normo-
tensive patients [5]. The co-existence of Type 2 diabetes
and hypertension carries significantly increased risk of
coronary heart disease (CHD) and renal disease [6].

Pharmaceutical care (PC) programmes developed and
implemented by pharmacists have been found useful in
improving the quality of care of both ambulatory and hos-
pitalized patients with various diseases such as hyperten-
sion [7], asthma [8], dyslipidaemia [9], heart failure [10] and
tuberculosis [11]. Considering the complications of Type 2
diabetes and its high prevalence, many disease manage-
ment strategies have been developed and implemented
in various clinical settings across the world. Together
with hospital-based clinician-monitored programmes,
pharmacist-led community/hospital-based PC progra-
mmes can be devised in an attempt to achieve better gly-
caemic, metabolic and blood pressure control in this
patient group [12].

The latter involves working closely with the patient
in designing, implementing and monitoring therapeutic
plans to produce improved therapeutic outcomes through
a reduction of medicine-related problems [13].The primary
means of improving disease management in diabetic
patients are via prudent pharmacological therapy and
through lifestyle changes, both of which require significant
cooperation and participation from patients [14]. Concern-
ing pharmacological therapy, the aims are to optimize the
patient’s medication and, second, to ensure that the
patient is able and willing to adhere to the prescribed
treatments [15]. Such adherence can be assisted by
improved patient awareness of their disease state and also
by the application of a self-monitoring programme [16].
The concept of PC delivery in Type 2 diabetes is well
explored [17–21]. However, many of these studies have
limitations, such as small sample size [16], nonrandomized
design [22] and lack of consideration of glycosylated
haemoglobin (HbA1c) [23].

According to the Centre for Arab Genomic Studies,
the United Arab Emirates (UAE) has a high and increasing
prevalence of diabetes in its native population. A national
survey conducted jointly by the World Health Organization
and the UAE Ministry of Health between 1998 and 2000
indicated a 19.6% prevalence of diabetes mellitus among
its nationals. Furthermore, it has been revealed by recent

studies in the UAE that prevalence of diabetes is higher in
people aged �60 years [24].

In the UAE, clinical pharmacy services are at an early
stage of development.The overall aim of the present study
was to investigate, via a randomized controlled clinical
trial, the effect of a pharmacist-led PC programme on
disease control and health-related quality of life in Type 2
diabetes patients within the UAE. Specific objectives of the
study were:

1 to measure the impact of the PC programme on the
quality of care of Type 2 diabetic patients as measured by
a range of clinical and humanistic outcomes.The primary
outcome measure chosen was HbA1c (reduction) by the
end of the 12-month study period

2 to evaluate the impact of PC (at 12 months’ follow-up) on
10-year risk of CHD (intervention group vs. control
group).

Methods

Study design
The study was a randomized, controlled, longitudinal, pro-
spective clinical trial with a 12-month patient follow-up.
The study protocol was approved by the Research Ethical
Committee, Faculty of Medicine, Emirates University, UAE.
The study site was Zayed Military Hospital, UAE, a 400-bed
facility. Patients were recruited from the general medical
wards and from endocrinology and medical outpatient
clinics.

Sample size
A sample size calculation, based on published data on the
variability of HbA1c in Type 2 diabetes patients [25], indi-
cated that to detect an absolute difference of >1% in
HbA1c, with a = 0.05 and a power of 0.90 (90%), a sample
size of 104 patients in each of the control and intervention
groups was required. Based on these data, to ensure suffi-
cient statistical power and to account for ‘drop-outs’during
the study, a target sample size of 240 patients (120 control
and 120 intervention) was selected. The target population
was recruited over a period of approximately 1 year.

Study subjects
Patients with Type 2 diabetes mellitus who fulfilled the
entrance criteria (i.e. confirmed diagnosis of Type 2 diabe-
tes mellitus by a hospital consultant, receiving oral
hypoglycaemic therapy, hospital consultant consented to
patient entering trial, patient provided written informed
consent to their participation in the research) and had no
exclusion criteria present (i.e. secondary forms of hyper-
tension, serum creatinine >184 mmol l-1, macroalbumin-
uria >300 mg 24 h-1, history of cerebrovascular accidents,
convulsive disorder, diabetic proliferative retinopathy or
diabetic autonomic neuropathy) were identified for inclu-
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sion in the study. Patients who were willing to participate
were provided with additional written information and
asked to sign the study consent form. If patients them-
selves were unable to sign the consent form, their next of
kin or caregivers were asked to sign on their behalf.

After recruitment, patients were randomly assigned to
one of two groups: intervention group or control group.
The group allocations were carried out using restricted
randomization [26] with both groups being matched as
closely as possible for gender and presence of hyperten-
sion i.e. diastolic blood pressure �90 mmHg (hyperten-
sive) or <90 mmHg (normotensive) [27].

Baseline measurements and assessments
After randomization, each patient was interviewed face-to-
face (for approximately 20 min) by the research pharmacist
and/or clinical pharmacy staff and a chart review under-
taken to obtain details on demographics, family history of
diabetes, medications being used, diabetes symptoms, fre-
quency of daily home blood glucose monitoring, diabetes
and medication knowledge, adherence to medication and
lifestyle advice and to record baseline values of body
weight and body mass index (BMI), fasting blood glucose,
HbA1c, systolic and diastolic blood pressure, serum total
cholesterol, serum creatinine, serum HDL-C, serum low-
density lipoprotein-cholesterol (LDL-C) and serum triglyc-
erides [9]. Patients were also asked to self-complete
questionnaires on health-related quality of life [Short Form
(SF) 36] [28]. Arabic versions of the questionnaires were
used when the patient was unable to read/understand
English.

Pharmaceutical care interventions
For all patients randomized to the intervention group, the
research pharmacist had discussions with their physicians
regarding drug therapy and, if necessary, treatment modi-
fication was recommended, e.g. more intensive manage-
ment of hypertension or simplification of dosage regimens
if deemed appropriate [29], taking account of the latest
American Diabetes Association (ADA) recommendations
[30].

Patients who were randomized to the intervention
group were educated on their illness and their medication
in a structured fashion, including discussion on risk of
diabetes complications, proper dosage, side-effects and
storage of medications, healthy lifestyle and management
of diabetes mellitus signs and symptoms through self-
monitoring [31].

A printed leaflet to assist with the education pro-
gramme was developed and the patient was given a copy
to take home. Supplementary leaflets containing informa-
tion about hypertension and hyperlipidaemia were also
given to the patients if they suffered from these condi-
tions.The educational advice was reinforced when patients
came to the hospital pharmacy to collect their prescribed
medicines on their monthly schedule.

In addition, behavioural modification aspects of the
PC intervention involved advice on the following: self-
monitoring of glycaemic control (patients were encour-
aged to monitor their blood glucose levels three times per
day, to record these values and bring a record book to
all subsequent appointments); physical exercise (this
involved initiation of an exercise plan that could be incor-
porated into the patient’s daily schedule, after taking into
consideration their level of fitness, e.g. 1-h walk daily; diet
(the patient was assisted with the identification of dietary
behaviour that adversely influences blood glucose control,
lipid levels, weight management, and of the times of day
when the patient was most vulnerable to overeating, and
given improved understanding of the relative effects of
certain food choices on blood glucose control); medication
adherence (patients were asked about any problems that
they had encountered with regard to taking their medica-
tion and were offered education and practical help to
encourage them to take the medicines prescribed for
them by their physician); and smoking cessation (patients
were encouraged to stop smoking by advising them about
the danger of smoking to health, with emphasis on the
increased dangers of smoking in diabetic patients).

The patients randomized to the control group received
their normal care (from medical and nursing staff), but did
not receive the clinical pharmacy service, i.e. did not
receive pharmacist input into treatment plans or patient
education; the patients did, however, receive advice on
self-monitoring their blood glucose by medical or nursing
staff.

Outcome measures
Both groups of patients were asked to return to the hospi-
tal outpatient clinic at the scheduled appointment inter-
vals followed by the hospital (4-month intervals) to allow
follow-up assessments. All patients (intervention and
control group) were assessed as per initial baseline assess-
ment at their scheduled clinic visits (4, 8 and 12 months) by
pharmacy staff. Where subjective measures were used,
i.e. adherence and health-related quality of life, a standard
protocol for questionnaire administration was used to
reduce potential bias. The latter outcome measures were
only assessed at baseline and 12 months.

Scores for medication knowledge were obtained from
answers given by patients when asked to name their pre-
scribed diabetes medicines, the daily dosage, the strength
and purpose of each medicine and any significant adverse
effects that could result from each medicine. Each correct
answer was awarded one mark, with no marks awarded if
the patient did not know or gave an incorrect answer. A
percentage score was calculated by adding all the marks
together, dividing by the maximum possible score and
multiplying by 100. Medication knowledge was graded
as good (when scored �50%) or poor (when scored
<50%) [10].
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Regarding self-reported adherence to medication,
those patients who reported forgetting doses, intention-
ally missing or taking extra doses were classed as non-
adherent [10]. No account was taken of intelligent
non-adherence, i.e. when a patient decides for good
reason, for example, to take an extra dose or miss a dose.
Adherence to lifestyle advice (diet, exercise, smoking,
alcohol intake) was scored. Each positive parameter
answer was awarded one mark, with no marks awarded if
the patient had not made the suggested lifestyle adjust-
ment. A percentage score was calculated by adding all the
marks together, dividing by the maximum possible indi-
vidualized score and multiplying by 100. Adherence with
lifestyle adjustment was graded as poor adherence (if
score was <75%) or adherence (if the score was �75%).

Furthermore, a 10-year risk assessment was carried out
for all patients using British National Formulary (BNF) pre-
diction charts [32] and the Framingham scoring method
[33, 34] at baseline and at the end of the study period.
These methodologies take account of age, gender,
smoking status, total cholesterol, HDL and systolic blood
pressure.

Data analysis
Statistical analyses were performed using the SPSS
package v. 13 (SPSS Inc., Chicago, IL, USA). A per protocol
approach was used. Data were summarized as (means �
SD), geometric means or mean differences with 95% con-
fidence intervals (CI). Area under the curve values (AUC)
were used as a summary measure to compare parameters,
which were assessed at 4, 8 and 12 months. A P-value of
<0.05 was considered statistically significant. Two-sample
comparisons were made using Student’s t-tests for nor-
mally distributed variables or Mann–Whitney U-tests for
non-normally distributed data (0 and 12 months).Compari-
sons of proportions were carried out using c2, Fisher’s
exact or McNemar’s tests.

Results

A total of 240 patients were recruited in the study. Out of
120 patients recruited to each group, 117 completed the
study, i.e. three patients dropped out in each group (four
patients left the UAE to go to their home country and two
patients left their military work and were no longer eligible
to receive military hospital services). Figure 1 illustrates the
flow of patients through the study and describes various
stages at which data were collected.The age, gender, dura-
tion of diabetes and family history of diabetes for the two
groups are presented in Table 1. Statistical analyses indi-
cated that the groups were well matched (P > 0.05 in all
cases). Table 2 indicates medications used for diabetes and
other concomitant diseases such as hypertension and or
hyperlipidaemia in the study population.

Clinical outcome measures
No intervention approach or data collection instrument
presented any major difficulties during the study. Changes
in key clinical variables over 12 months in the two groups
are shown in Table 3, including statistically significant
changes in the area under the curve (AUC; summary
measure) for the outcomes measured at 0, 4, 8 and 12
months. BMI was used to categorize patients into normal
BMI (<25 kg m-2), overweight (25–30 kg m-2) and obese
(>30 kg m-2). Data over the study period indicated that the
number of the intervention and control group patients
who were placed in these three categories did not vary
over time (P > 0.05). Mean BMI decreased significantly in
the intervention group over time (baseline vs. 12-month
values; P < 0.005; Table 3), with no corresponding change
in the control group (P > 0.05).

Intervention group patients had slightly higher mean
fasting blood glucose readings at baseline, but this was
not statistically significant (P > 0.05). Mean fasting blood
glucose levels decreased (Table 3) for both groups over the
12-month study period, but intervention group patients
showed higher decreases (P < 0.001).

In the case of HbA1c, the primary outcome measure
of the study, mean baseline values in both groups were
approximately the same (Table 3). A significant reduction
(P < 0.001) in HbA1c levels (intervention vs. control) was
achieved at 12 months (mean reduction 1.66%; Table 3).
There were significant differences at 4, 8 or 12 months
(P < 0.05) between the two groups.

At the baseline assessment, intervention group and
control group patients exhibited approximately the same
mean systolic and diastolic blood pressure. There were
significant differences at 4, 8 and 12 months (P < 0.05)
between the two groups. In addition, diastolic blood pres-
sure of patients in the intervention group decreased over
time. Lipid profiles also showed significant reductions
(P < 0.001) in mean values of serum total cholesterol, serum
LDL-C and serum triglycerides (intervention group vs.

Table 1
Baseline demographics of the study participants

Variable
Intervention
group (n = 120)

Control group
(n = 120)

Gender Male 84 (70%) 82 (68.3%)
Female 36 (30%) 38 (31.7%)

Mean age (years) 48.7 � 8.2 49.9 � 8.3
Age group (years) 35–50 74 (61.7%) 70 (58.3%)

51–65 43 (35.8%) 47 (39.2%)
>65 3 (2.5%) 3 (2.5%)

Duration of diabetes (years) 6.1 � 2.9 6.2 � 2.7
Family history of diabetes Yes 53 (44.2%) 45 (37.5%)

No 67 (55.8%) 75 (62.5%)

Values are given as geometric mean (percent of total participants of intervention/
control group) or geometric mean � standard deviation.
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control group), whereas the mean value of serum HDL-C
was significantly (P < 0.05) increased (baseline vs. 12
months; 1.20 to 1.32 mmo l-1).

Health-related quality of life (SF36
Questionnaire)
SF36 scores at baseline and at 12 months are given in
Table 4. Although in some cases the mean control group
domain scores for the SF36 were higher than the interven-
tion group values at baseline, in all cases the 12-month
domain scores were higher in the intervention group
patients (Table 4). Intervention group patients’ quality of
life scores improved over time (P < 0.001), whereas those of
control group patients remained relatively constant.

Diabetes knowledge and medication adherence
The assessment of medication knowledge is an important
outcome measure in evaluating the effectiveness of
diabetes education programmes [35]. The analysis of data
showed that 60.8% (n = 73) of intervention group patients
and 64.2% (n = 77) of control group patients had poor
medication knowledge at baseline. However, at 12 months,
47% (55 out of 117) of the intervention group patients had
poor knowledge compared with 64.1% (75 out of 117) in
the control group, indicating a positive impact on medica-
tion knowledge of intervention group patients.

Non-adherence (self-reported) with prescribed medica-
tions was 48.3% in the intervention group at baseline and
49.1% in the control group. At the 12-month assessment,
these values were reduced to 21.4 and 32.5%, respectively.

Patients recruited 
and randomised 

(n=240)

Patients allocated to 
control group 

Baseline
(n=120)

Patients allocated to 
intervention group 

Baseline
(n=120)

4 Month follow-up 
No drop out 

(n=120)

4 Month follow-up 
1 patient dropped 

out
(n=119)

8 Month follow-up 
2 patients dropped 

out
(n=118)

8 Month follow-up 
No drop out 

(n=119)

12 Month follow-up  
1 patient dropped 

out
(n=117)

12 Month follow-up 
2 patients dropped 

out
 (n=117) 

Pharmaceutical care was initiated at baseline in the intervention group and education/advice reinforced at 4 and 8 month follow-up visits.
Control group patients received normal care from medical and nursing staff only throughout the study period, i.e.no clinical pharmacy
input.Outcome measure data were measured at baseline, 4, 8 and 12 months (with exception of SF36, adherence and CHD risk prediction
scores which were evaluated only at baseline and 12 months).

Figure 1
Flow chart relating to various phases of randomized controlled clinical trial

Pharmaceutical care of Type 2 diabetes patients

Br J Clin Pharmacol / 67:5 / 551



c2 analyses were used to compare self-reported
adherence with the lifestyle adjustments (1-h walk daily,
carbohydrate-restricted diet and cessation of smoking
and alcohol) between the intervention group and control
group patients at baseline and at 12 months. At baseline
the number of intervention group and control group
patients who were deemed to be adherent (�75% score)
with recommended lifestyle adjustments was approxi-
mately the same (85 vs. 81, respectively; P > 0.05). At the
12-month assessment, an increase in the number of inter-
vention group patients who reported adherence (n = 95)
was observed, whereas there was the opposite effect in
the control group (n = 75). Overall medication knowledge,
medication adherence and lifestyle adherence were sig-
nificantly higher at the 12-month assessment in the inter-
vention patients when compared with control group
patients (P < 0.05).

Ten-year CHD risk using BNF and Framingham
prediction scores
The mean (CI) Framingham prediction scores were 10.6
(9.7, 11.4) at baseline for the intervention group and 11.4
(10.6, 12.2) for the control group. At the 12-month assess-
ment the value decreased to 7.7 (6.9, 8.5; P < 0.001) in the
intervention group but remained unchanged at 11.5 (10.5,
12.3) in the control group (P > 0.05).The BNF risk prediction
indicated a marked increase in the number of patients at
low risk (63.3–85.5%) in the intervention group at 12
months (Table 5). Patients at moderate risk also decreased
from 36.7 to 13.7% in the intervention group over the
study period. Correspondingly, there was a slight reduction
in the number of patients in the low-risk group from 65.0
to 59.0% and a slight increase in the moderate-risk group
from 31.7 to 37.6% in the control group patients. A similar
approach in CHD risk score comparison at baseline and
over a period of 12 months to assess the effect of a PC

programme in Type 2 diabetes patients has been reported
by the Australian Fremantle Diabetes Study [36].

Discussion

The present study was designed to measure the impact of
a PC programme on a wide range of clinical and humanis-
tic outcomes related to the different aspects of healthcare
in patients with Type 2 diabetes mellitus. The broad range
of data in the present study allowed comprehensive
assessment of the potential benefits of the intervention.
Enhanced patient outcomes were noted in the interven-
tion group, e.g. a reduction in HbA1c and fasting blood
glucose levels, improvement in health-related quality of
life as measured by SF36, decreased systolic and diastolic
blood pressure, improved adherence to the prescribed
medication and lifestyle advice and a reduction in CHD
risk factors. All intervention approaches (e.g. diabetic edu-
cation booklet) and data collection instruments were
without any major difficulties during the research study.

Main findings of the study
An important outcome of the study was a significant
reduction in HbA1c levels in intervention group patients.
Although decreases in HbA1c in this study were better than
earlier data reported by Berringer et al. [37], the decrease in
mean fasting blood glucose in the intervention group did
not reach the ADA target goal (5–7.2 mmol l-1). The Diabe-
tes Control and Complications Trial Research Group (DCCT)
study reported a 1.90% reduction in HbA1c levels [38] in the
intervention group compared with 1.66% in the present
study; however, the DCCT study involved younger patients
with Type 1 diabetes.

Based on well-established epidemiological data [39],
the improvements achieved in HbA1c values, if maintained,

Table 2
Medications used for diabetes and other concomitant diseases such as hypertension and/or hyperlipidaemia in the study population

Medicine used (daily doses) No. of patients % Patients

Oral hypoglycaemic drugs Glibenclamide (5 mg) 115 47.9
Gliclazide (80 mg) 112 46.6
Metformin (500 mg) 159 66.3
Rosiglitazone (4 mg) 12 5.0

ACE inhibitors Lisinopril (10 mg), Perindopril (4 mg), Enalapril (10 mg), Captopril (25 mg) 74 30.8

Angiotensin IIA antagonist Valsartan (80 mg) 7 2.9
Others Antihypertensive drugs Calcium channel blocker, (Amlodipine 5 mg, Nifedipine 10 mg); Diuretics

(Indapamide, 2.5 mg); b-blocker (Atenolol, 100 mg)
42 17.5

Statins Simvastatin, Pravastatin, Atorvastatin, Fluvastatin 71 29.6
Analgesics or nonsteroidal anti-inflammatory drugs 14 20.9
Herbal products or cough syrups 22 32.8

OTC drugs Antacids or laxatives 2 3
Vitamins 29 43.3
Total patients taking OTC drugs 67 27.9
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have the potential for major health gains in Type 2 diabetic
patients. The impact achieved in the cohort of patients in
this UAE study was comparable to improvements achie-
ved by other researchers, using a range of intervention
approaches. In the present research an important finding
was that more patients in the intervention group (45.4%)
than in the control group (30.3%) achieved the ADA target
goal for HbA1c of <7% at the 12-month assessment (P <
0.0213). Corresponding data from the McWhorter and
Oderda [40] study, conducted in a Utah community health
centre, indicated that 38.4% of patients in the intervention
group and 27.7% in the control group achieved the ADA
target over 6 months (P < 0.0412).

The improvements in HbA1c in the present study were
probably due to improved adherence to prescribed medi-
cation and lifestyle modifications [15]. The Australian
Fremantle Diabetes Study [36] showed that pharmacist
participation in patient care can significantly improve
HbA1c independent of pharmacotherapeutic changes.
This latter community-based study involved 180 Type 2
diabetic patients whose HbA1c was decreased by a mean
of 0.5% over 12 months from a baseline of 7.5%, whereas
there was no change in the control group. Another long-
term study [22] showed a reduction in mean HbA1c levels
from 7.5 to 7.1% over 4 years. Taken together with the
results of the present study, it is clear that PC can result in
significant patient benefit in a range of environments over
a range of intervention durations.

A positive impact on blood glucose levels was seen in
the present study. Earlier work by Berringer et al. [37] eva-
luated the effects of a PC model on outcomes of self-
monitored blood glucose (SMBG), SMBG frequency, and
medication adherence rates for patients with diabetes at
two independent community pharmacies in Richmond
(USA). In the first setting, average morning blood glucose
values (n = 27) decreased from 9.9 to 8.8 mmol l-1, from
baseline to 6 months, respectively (P = 0.07). In the second
setting, blood glucose values (n = 23) decreased from 9.94
to 8.32 mmol l-1 from baseline and 12 months (P < 0.05).
There was no statistical difference in SMBG frequency. The
mean fasting blood glucose level in the present study
decreased dramatically from 10.8 to 7.8 mmol l-1 in the
intervention patients, whereas it decreased from 10.3 to
9.5 mmol l-1 in the control patients. The change in fasting
blood glucose level in the control group was 0.8 mmol l-1

and 3.0 mmol l-1 in the intervention group at the 12-month
assessment, i.e. exceeded the drop reported by Berringer
et al. [37].

Irons et al. reported a retrospective cohort analysis
of the clinical effectiveness of a physician–pharmacist
collaborative drug therapy management diabetes
programme in which they concluded that pharmacist-
managed diabetes care was effective in improving glycae-
mic control and was not associated with an increased risk
of hypoglycaemic events or unscheduled diabetes-related
clinic visits [41].Ta
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The research data (Table 3) revealed that there were
significant differences over time between the two groups
with regard to blood pressure control (systolic and dias-
tolic). There was no evidence that the improvements in
the intervention group were due to improved prescribing,
since patients in both groups were prescribed a similar
range of effective antihypertensive medication.These out-
comes were therefore probably due to better adherence to
medications and lifestyle advice [42–47]. In the present
research an important finding was that more patients in
the intervention group (33.6%) than in the control group
(25.4%) achieved target blood pressure (systolic and dias-
tolic) values < 130/80 as recommended in hypertension
guidelines [3, 48]. These UAE results were an improvement
on those reported by McFarlane et al.,where a target blood
pressure of <130/80 mmHg was achieved in 28% of their
study patients [49]. Improved adherence to medication
and lifestyle advice was also likely to be the main factor in
improving lipid profiles.

The improvement in health-related quality of life may
in part be attributed to the increased contact of diabetic

patients with the clinical pharmacist, but is also likely to be
associated with improved adherence to lifestyle advice.
The results of the present study lend support to the use of
the SF36 as an outcome for evaluating health education
programmes in patients with diabetes, as suggested by
Brown et al. [50]. The results of the present study indicate
that PC interventions can have a positive impact on how
diabetes patients are able to cope with daily activities
[36, 51, 52].

Good knowledge about medications, diet, exercise, self-
monitoring of blood glucose and treatment modifications
is necessary in the effective self-management of diabetes
[53]. However, knowledge alone does not guarantee
requisite behaviour modifications or effective self-
management. The assessment of diabetes-related know-
ledge is an important outcome measure in diabetes
education programmes [54–56]. The present results indi-
cate that the intervention group patients achieved greater
medication knowledge during the 12-month assessment
period. A study by McWhorter et al. [57] has confirmed that
more patients who were provided care, such as education

Table 4
Summary of Short Form 36 data for the different quality of life domains

Domain
Score at baseline* Score at 12 months*
IG CG P-value IG CG P-value

Bodily pain 43.2 (40.1, 46.4) 52.8 (49.1, 56.5) 0.054 66.7 (63.5, 69.8) 45.9 (42.6, 49.1) <0.001
General health 67.8 (66.4, 69.3) 66.6 (64.8, 68.5) 0.318 77.6 (76.4, 78.8) 69.2 (67.6, 76.8) <0.001

Mental health 60.4 (58.0, 62.7) 64.8 (62.4, 67.2) 0.009 71.5 (69.5, 73.5) 60.9 (58.6, 63.2) <0.001
Physical functioning 40.3 (36.6, 44.1) 49.3 (45.6, 53.1) 0.090 62.4 (58.8, 65.9) 48.0 (43.8, 52.2) <0.001

Role-emotional 31.7 (24.7, 38.6) 40.0 (31.7, 48.3) 0.128 60.1 (52.6, 67.6) 48.8 (22.1, 50.4) <0.001
Role-physical 37.3 (20.8, 43.8) 42.7 (34.7, 50.7) 0.010 67.1 (60.7, 73.5) 46.9 (20.4, 53.4) <0.001

Social functioning 66.6 (63.3, 69.8) 74.4 (70.9, 77.9) 0.010 87.2 (85.0, 89.3) 66.9 (64.0, 69.7) <0.001
Vitality 49.7 (47.1, 52.3) 55.1 (52.6, 57.7) 0.030 63.6 (61.1, 66.0) 49.9 (47.5, 52.3) <0.001

*Values are given as mean (95% CI). CG, control group; IG, intervention group.

Table 5
Classification and comparison of patients for 10-year coronary heart disease (CHD) risk scores calculated by British National Formulary (BNF) and
Framingham methods

Group

BNF 10-year CHD risk prediction method
No. of patients in different risk categories at baseline No. of patients in different risk categories at 12 months

<15% 15–30% >30% <15% 15–30% >30%
(mild) (moderate) (severe) (mild) (moderate) (severe)

Intervention (n (%)) 76 (63.3%) 44 (36.7%) 0 100 (85.5%) 16 (13.7%) 1 (0.9%)
Control (n (%)) 78 (65.0%) 38 (31.7%) 4 (3.3%) 69 (59.0%) 44 (37.6%) 4 (3.4%)

P-value* 0.125 <0.001

Framingham 10-year CHD risk prediction method
No. of patients in different risk categories at baseline No. of patients in different risk categories at 12 months

<10% 10–20% >20% <10% 10–20% >20%
(mild) (moderate) (severe) (mild) (moderate) (severe)

Intervention (n (%)) 58 (48.3%) 60 (50%) 2 (1.7%) 80 (68.4%) 37 (31.6%) 0
Control (n (%)) 48 (40%) 71 (59.2%) 1 (0.8%) 43 (36.8%) 74 (63.2%) 0

P-value* 0.392 <0.001

*When comparing control and intervention groups.
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about their disease and medication by the pharmacist,
reached the ADA HbA1c target goal of <7%.

Researchers have estimated that, in general, the rate of
non-adherence to prescribed medications ranges from 25
to 50% [58]. Non-adherence has been implicated as a
major cause of unnecessary hospitalization of patients
with diabetes or unscheduled diabetes-related clinic visits
[41]. Patient counselling and education are essential for
improving outcomes, including patient adherence [52].
The intensive education by the clinical pharmacist in the
present study improved adherence (self-reported) at the
12-month assessment period.

Epidemiological analysis (UKPDS) links a 0.5% HbA1c

reduction to an estimated 7% reduction in the risk of myo-
cardial infarction and an estimated 12% reduction in risk
of stroke [38]. The outcomes of the 10-year CHD risk pre-
dictions using BNF and Framingham prediction scores
showed a clear positive impact of the present intervention
in reducing the risk of CHD in intervention group patients.
The present study has paved the way towards integration
of clinical pharmacy services into overall healthcare deliv-
ery to Type 2 diabetes mellitus patients in the UAE.

Conclusions

The present study has clearly demonstrated the value of
comprehensive PC provision to this patient group and pro-
vides evidence for negotiation with healthcare managers
in the UAE regarding increased pharmacy staffing levels
within the hospital service.The main strengths of the study
are the diverse outcome measures used and the low drop-
out rate. However, it covered a period of only 12 months.
Furthermore, consideration must be given to the differ-
ences that can occur between a statistically significant
difference and a clinically important difference. There is a
need therefore to conduct longer studies to see if these
improvements can be sustained and true clinical benefits
demonstrated. Furthermore, the study was carried out in a
UAE military hospital, where adherence to advice may be
high; generalizability of the intervention methodology
needs to be tested in other clinical settings to include
evaluation of the economic impact of the service.
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